The effects of individual differences in dispositional pessimism and optimism, and choice of coping strategy, on performance, stress, and workload in vigilance tasks were investigated. Prior research indicated that pessimistic observers performed more poorly and experienced hgher levels of stress than optimists. In addition, coping strategies employed by observers have been linked to the stress and workload associated with a variety of tasks. To date, no one has examined the relations among these variables in regard to vigilance within one study. Pessimism and optimism were found to be unrelated to performance, but predictive of both pre-and post-task stress and choice of coping strategy. There was also evidence that the influence of personality on post-task stress and choice of coping strategy may be mediated by pre-task state. Personality and coping strategies also influenced perceived workload.
Individual differences in operator characteristics influence the p erformance ( Berch & K anter, 1 984) and s tress ( Helton, Dember, Warm & Matthews, 1999) of vigilance tasks. Moreover, operator characteristics such as personality traits and response strategy have been shown to influence perceived workload on a variety of tasks (Damos, 1988) . A goal for the present investigation was to explore whether individual differences i n observer coping strategies and in dispositional pessimism and optimism impact the performance, stress, and workload of monitoring tasks. Matthews and Campbell (1998) noted that the study of coping strategies for dealing with workload and stress has received little attention in human factors. To address this gap they developed a coping inventory for task stressors (CITS) for post-task assessment of coping strategies individuals use while performing a task. Three strategies were identified based upon the transactional theory o f s tress ( Lazarus & Folkman, 1984) . These are task-focused coping, in which the individual copes with stress by trying to change the stressful situation; emotion-focused coping, aimed at changing one's emotional response; and avoidance-coping, in whch the individual diverts attention away from the task. Matthews and Campbell (1998) observed consistent patterns of correlation among coping strategies and the posttask stress states of observers, as measured by the Dundee Stress State Questionnaire (DSSQ), a multi-dimensional instrument for assessing transient states associated with mood, arousal, and fatigue (Matthews et al., 1999) . The DSSQ consists of eleven factor analytically determined scales, including two recently established motivation scales (Matthews, Campbell, & Falconer, 2001) , whch load onto three secondary factors that reflect the individual's stress state. Three of the scales reflect Task-Engagement (Energetic Arousal, Concentration, and two Motivation scales (Intrinsic and Success); three scales constitute the dimension of Distress (Tense Arousal, Hedonic Tone, and Confidence and Control); and four scales define the dimension of Worry (Self-Focused Attention, Self-Esteem, Task Relevant Cognitive Interference, and Task-Irrelevant Cognitive Interference). Matthews and Campbell (1998) observed that task-coping correlated with Energetic Arousal and Motivation, indicating greater TaskEngagement, while emotion-focused and avoidance-coping were both related to increased Worry, reflected by both kinds of Cognitive Interference. Emotion-focused coping was also linked to higher Tense Arousal and lower Hedonic Tone (increases in Distress), while avoidance-coping was linked to a drop in Energetic Arousal (lower Task-Engagement).
They also reported positive correlations among coping strategies and perceived workload, as measured by the NASA Task Load Index (TLX; Hart & Staveland, 1988) . Avoidance related to poor Performance ratings and lack of Effort, emotion-focused coping to Mental Demand and Frustration, and task-focused coping to increased Effort. Overall workload correlated most strongly with emotion-focused coping.
An additional goal for this investigation was to determine whether strategy choice is related to pessimism and optimism. Individuals high in pessimism tend to engage in emotionfocused coping, whle optimists tend to use problem or task focused coping (Scheier & Carver, 1987 ). An experiment by Helton, Dember, Warm, & Matthews (1999) indicated that the performance and stress of sustained attention is moderated by pessimism and optimism. They reported that pessimists perform more poorly and find vigilance more stressful than optimists. Moreover, while Helton and his colleagues (1999) did not directly measure coping strategy, their findings that pessimists reported higher levels of Distress and less Task Engagement suggest that pessimists were employing emotion focused coping, since post-task Distress implies that form of coping, and optimists may have used task-focused coping, since higher Task Engagement implies use of that strategy (Matthews & Campbell, 1998) .
METHOD
The present study was part of another investigation to compare the performance, stress, and workload associated with two kmds of configural displays, which contained emergent features to facilitate performance, relative to a
Proceedings of the Human Factors and Ergonomics Society 46th Annual Meeting --2002 PROCEEDINGS of the HUMAN FACTORS AND ERGONOMICS SOCIETY 46th ANNUAL MEETING --2002
display that did not contain such features. These comparisons were made in the context of two task-types: an information integration task, in which observers were required to mentally combine information i n the display t o detect c ritical s ignals, and a focused attention task, which required observers to direct their attention to specific elements in the display. The performance, stress, and workload data obtained were analyzed nomothetically, without consideration of individual differences, and these results, with a detailed description of the displays, are described elsewhere in these proceedings (Szalma, in press ).
Forty-eight male and forty-eight female undergraduates at S U N Y Farmingdale participated in the study in exchange for extra credit. Upon entering the laboratory, participants completed the Optimisdessimism Inventory, which yields separate scores for these partially independent traits (Dember, Martin, Hummer, Howe, & Melton, 1989) . After receiving instructions regarding the task participants completed the pretask version of the DSSQ and then engaged in a 12-min practice vigil. The practice session was followed immediately by a 24-min vigil divided into four continuous 6-min periods of watch. After the vigil, participants completed a computerized v ersion o f t he T LX, a p ost-task version o f t he DSSQ, and the CITS questionnaire. Administration of these measures was counterbalanced to control for potential order effects.
RESULTS
Preliminary analyses indicated that the individual difference variables in this study did not significantly interact with task or display type in influencing the performance or stress of the vigilance tasks. For workload, there were no interactions of individual difference variables with display type, and none of the higher order interactions (e.g. pessimism
x task x display) were significant. However, there was an interaction of pessimism with task for overall workload, -F(1,84)=9.01, p<.01, and the Performance subscale, -F( 1,84)=3.98, p<.05. Therefore the data were collapsed across task and display conditions for further analyses with performance and stress, and regressions of workload on the individual difference variables were c omputed separately for the two tasks.
Performance, in terms of signal detection theory measures of sensitivity (A') and response bias (Bd)'), was calculated in two ways: 1) scores of observers were averaged across the four periods of watch for a measure of overall sensitivity and bias, and 2) a difference score between periods one and four was calculated to indicate the change in performance from the beginning to the end of the vigil. None of the regressions involving performance were significant ( p . 0 5 in each case), indicating that neither pessimisdoptimism nor coping strategy had a significant impact on performance.
Pre-Task Stress State
Results of regression analyses of each pre-task stress state on pessimism and optimism are shown in Tables 1 and 2 . Both pessimism and optimism significantly predicted pre-task Distress and Task Engagement, but not pre-task Worry. Those high in pessimism tended to feel more Distress and less Engagement prior to the v igil, while those h g h in optimism reported less Distress and more Engagement. 
Coping Strategy
Pessimism significantly predicted use of emotion-focused coping, while optimism marginally predicted use of task focused coping. Avoidant coping was not related significantly to either personality type (See Tables 3-5) .
Pre-vigil states significantly predicted choice of coping strategy (See Tables 3-5 ). Individuals h g h in pre-task Engagement preferred task coping and were less likely to use avoidant coping, while those high in Distress preferred emotion focused coping. Pre-task Worry was associated with both task-and emotion-focused coping. 
Post-Task Stress State
For Post-task stress two sets of regressions were calculated: one in which pre-state was entered first and one in which coping strategies, pessimism, and optimism were entered into the regression without controlling for pre-task state. Ths was done so that the regressions could be compared
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to determine whether the influence of traits or strategies on post-task stress was mediated by pre-task state. Neither pessimism nor optimism significantly predicted post-task Worry, but p essimism significantly predicted increased p osttask Distress (b=.04, SEb=.02, P=.24, p<.05). Optimism predicted increased post-task Engagement (b=.04, SEb=.02, P=.24, p<.05) and decreased post-task Distress (b=-.05, SEb=.02, P=-.24, p<.05). These regressions, however, were not significant when the corresponding pre-task state was entered first into the regression equation. Strategy was also related to reports of post-vigil stress: task-focused coping significantly predicted higher post-task Engagement (b=.05, SEb=.02, P=.29, p<.Ol) and lower posttask Distress (b=.-06, SEb=.02, P=.-29, p<.01), accounting for a significant proportion of variance after the pre-task state entered the equation (Engagement: b=.65, SEb=. 10, P=.54, p<.Ol; Distress: b=.28, SEb=.12, P=.25, p<.05 ). Task coping also predicted increases in post-task Worry, (b=.05 SEb=.02 P=.24, pc.05) although that relation was not significant when the effects of pre-task Worry were accounted for in the regression.
Emotion focused coping was lmked to higher post-vigil levels of Distress (b=.07 SEb=.02 P=.31 p<.O1) and Worry (b=.05 SEb=.02 P=.26 p<.01), and the relation to post-worry remained after the variance due to the pre-vigil state was accounted for in the regression (Pre-Worry: b= .52 SEb=.08 P=.54 p<.01), suggesting that emotion coping contributes to post-task Worry independently of pre-task Worry. However, the regression of post-task Distress on emotion-focused coping was non-significant when the effect of pre-vigil Distress entered the equation f i s t (Pre-Distress: b=.28 SEb=. 12 P=.25 p<.05). Avoidance-coping significantly predicted loss of taskEngagement (b=-.04 SEb=.02 P=-.2 1 p<.05), but these effects became non-significant when pre-task engagement was entered first into the equation (Pre-Engagement: b=.65, SEb=. 10, P=.54, p<.01). Avoidance was not significantly related to post-task Distress or Worry.
Workload
None of the coping strategies significantly impacted overall workload ( p . 0 5 in each case). Pessimism significantly predicted increases in overall workload, but only in a focused task (see Table 6 ). In an integration task pessimism marginally predicted a reduction in workload. The prediction of decreases in workload with increases i n optimism was a lso marginally significant in the focused task. At the subscale level, only two scales showed significant regressions: Performance and Frustration. Task-focused coping predicted significantly less Performance workload in the focused task, and marginally predicted decreases in Performance workload in the integration task (see Table 7A ). Neither of the other coping strategies was significantly related to Performance workload.
In a focused task, pessimism significantly predicted increased Performance workload in a focused task, and optimism marginally predicted Performance workload (see Table 7B ). These traits were not significantly related to Performance in an integration task. The only coping strategy related to Frustration was taskfocused coping, which marginally predicted lower Frustration levels, but only in an integration task (see Table 8A ). Pessimism significantly predicted increased Frustration, but onlyin a focused task (see Table 8B ). 
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DISCUSSION
The results of the above regressions indicates that coping strategy, pessimism, and optimism can influence the stress and workload of vigilance, and that pessimism and optimism can influence strategy choice. However, contrary to a previous investigation (Helton et al., 1999) , observers achieved common performance levels regardless of their personality type or the coping strategy they chose. Thus, equivalent performance levels do not necessarily reflect similar mental states of operators, underscoring the importance of considering the effects of individual differences on stress and workload, as well as performance, in vigilance.
Both pre-task state and personality trait influenced operator choice of coping strategy. Individuals high in pretask Engagement tended to prefer task-focused coping and tended not to use avoidant coping, whle those who scored high on pre-task Distress tended to choose emotion focused coping. Observers with high pre task Worry reported that they employed both task and emotion-focused strategies. Individuals h g h in pessimism employed emotion focused strategies, while optimism marginally predicted use of taskfocused strategy. The latter results are consistent with those of Helton et al. (1999) , since pessimists in that study were more llkely than optimists to feel higher Distress and lower Task Engagement. As noted earlier, Distress is associated with emotion focused coping, while Task Engagement is associated with task-focused coping (Matthews & Campbell, 1998) .
Observers who e ngaged in t ask-focused c oping reported less Distress and higher Task Engagement post-vigil, relations that persisted after the corresponding pre-task state was accounted for in the regression. This indicates that taskfocused coping can reduce the stress of a vigilance task regardless of pre-task mood. Task-focused coping also predicted post-task Worry, but that relation became nonsignificant when pre-task Worry entered first in the regression. Recall that pre-task Worry predicted task-focused coping. It may be that individuals high in pre-task Worry were motivated to engage in task-focused coping as a way to reduce that state.
Emotion-focused coping predicted post-task Distress, but this effect became non-significant when pre-task Distress was accounted for in the regression. It is possible that individuals with high pre-vigil Distress were more motivated to use emotion-focused strategies in their attempts to deal with their negative affect. Pessimism increased post-task Distress, while optimism decreased Distress and increased Engagement post-vigil. However, these effects were not significant when the pre-task states entered the regression first. This indicates that the influence of pessimism and optimism may be mediated by the cognitive state of the individual immediately prior to task performance. That is, pessimism and optimism might influence p ost-vigil stress state b y influencing the operator's pre-task mood. Whether this mechanism generally applies t o stress for tasks other than vigilance (or other types of sustained attention tasks) is a matter for future research.
None of the coping strategies significantly predicted overall workload, but increases in task-focused coping predicted decreased Performance workload. In addition, there were trends for increases i n t ask-focused c oping t o decrease Performance workload and Frustration in an integration task. These results reinforce the argument that task-focused coping is more effective in ameliorating stress and workload effects associated with task p erformance c ompared t o the o ther two strategies.
Pessimism influenced overall workload in the focused task, and marginally in the integration task, su ch that higher levels o f p essimism and were a ssociated with higher o vera11 workload. There was also a trend for lower optimism to predict lower overall workload. The increase in overall workload for more pessimistic individuals may reflect fewer resources for pessimists due to interference by non-task
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related processes, such as emotion focused coping to deal with their higher initial levels of Distress. Among the TLX subscales the only significant effects were for Performance and Frustration. In the focused task, pessimism was related to higher Performance workload ratings and increased Frustration, consistent with prior studies finding that pessimists tend to rate their own performance poorly and tend to report more negative affect (Scheier & Carver, 1987) . The task difference may b e due t o the fact that a 11 three focused tasks produced a performance decrement, while two of the integration tasks did not, and that the overall workload was higher in the focused attention task than in the integration task (Szalma, in press) . That is, it may be that the effect of pessimism on overall workload emerges only in the context of tasks that consume more resources.
CONCLUSIONS
The results for the impact of coping strategy on stress and perceived workload were, in general, consistent with those of Matthews and Campbell (1998) , indicating that the patterns of individual differences in coping they reported extend to vigilance tasks. The findings for coping and stress were also consistent with the findings of Helton et al. (1 999) , although the performance effects they observed were not found herein. Note, however, that they employed an extreme groups approach to categorize participants as pessimists or optimists, while in the present study these were treated as continuous variables. The latter approach has the advantage of avoiding the drawbacks associated with categorizing continuous variables (Pedhazur, 1997) .
However, while personality appears to influence postvigil stress and choice of strategy to cope with that stress, it may do so indirectly by influencing pre-task state. It may be that pessimists have fewer resources for dealing with the workload of vigilance, and this may be linked to their negative appraisals of their ability to successfully deal with the task. This is consistent with the finding that pessimists tend make more negative appraisals regarding their performance (Dember, et al. 1989; Scheier & Carver, 1987) .
In sum, the relations described in t h s study also indicate that when designing or exploring methods of ameliorating the workload and stress of vigilance, both the coping strategies operators choose and their dispositional optimism and pessimism should be considered.
